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' SUBJECT: Automated Edge Trace Device

~ TASK/PRQBLEM

1. Design, fabricate and test an automatic device to refiné data

and reduce labor required in evaluation of image quality in photographlc

'1mages by the measurement of edge density contours.

PROPOSAL ;-

2+ The evaluation of image quality (MTF) in aerial photographs from
edgé'density contour measurement has become a useful tool for photo intel-
ligence operations. The evaluation procedufe-has been developed using a lab~
oratory microdensitometer to measure the edge densify contours. The handling
of roll form photo material and the conversion of the density contour data
1nto form,for computer input are difficult and time-consuming operatlons on
this eqplpment .
3& In this progect, it is proposed to deve10p a specialized edge trace
apparatus to automate as many of the operations as possible in order to:
' ~ a. Improve the accuracy of the data. '
b. Reduce the labor required.
c. Provide safer handling of valuable photographlc film.

L, System Requlrements. Design an-instrument to satlsfy the specific

_needs for measuring edge density contours in roll form aerlal photographs.

"The 1nstrument will contain the following features:

as Film rewinds and an illuminated viewer 1ntegral with the in~"

strument'to permit convenlent selection of photo images for edge scanning. -

~Provision for image locatlon by grid coordinates should also be provided.

b. Means to photograph the selected 1mage area with a system for
1dent1fy1ng the photograph with the related edge den31ty contour data,

~Cc. Means for a 0.5 to 2.0 millimeter scan across a selected edge'

-~ in @ny direction relative to the length of the film roll at any pos1t10n on

i
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;the fllm w1thout skewing a sectlon of the film relatlve to the direction. of

.;ts motlon between the supply -and takeup spoolss

d.. A system for indicating the optimum focus setting of the scannlng.
optlcal system. : '
es A system for 1ndlcat1ng the optimum allgnment of the scannlng
Sllt to the edge being scanned.
f. A data output system which can prov1de either:
(1) A graphical record.
(2) vArdigital record of the edge density contour‘ Present

- eomputer programs for der1v1ng MTF from the edge density contour require

"and smoothing" of a graphical recerd to eliminate grain "noise" before ‘gen-
erating digitel data for computer input. Studies are in progress to develop
computer programs capable:of eliminating the grain noise. and which couid,
therefore, accept digital data directly from the instrument.
5. General Approach: o
a.. Phase I of the proposed project will include: '

(l) Design studies, fabrication and testing of a breadboara
opto-mechanical system for edge scanning at any orientatioh to the film edge
over & 0.5 to 2,0 millimeter range at any position on the film,

(2) Incorporation of a physical focus-indication device oper-
ating upon the %grain-scan" principle described by Lamberts and Straube.

V 7 (3) Development effort to provide an opto-electro-mechanical
system fer physical indication of best photo-image vs scanning-slit alignment.

7 - (W) Consideration will be given to the use of fluid~-gate tech-
niques and eil immersion microscope optics to reduce the instrument spread
functibn below that currently available in laboratory microdensitometers. The
basic optical system of the edge'scanner will be that described by Altman and

Stultz for the control of stray light in their microdensitometer.2

lR L, Lamberts and C. Straub in & paper presented before the May 1964 confer-
encé of ‘SPSE. . :

' 2J, H. Altman a.nd K. F. Stultz: RSI Vol. 27, 1033 1036 December 1956
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" b. Successful completion of Phase 1 and receipt of authorizatioh
to proceed ﬁith Phase.2 will be followed by design, fabrication and testing
of an .instrument expected to be suitable for routine use in.image evaluation
measurements of roll film photography in 70mm to 8.5-inch widths and lengﬁhs
upto 250 feet.

PROGRAM OBJECTIVES
' 6. Program objectives are:
a. Phase I:
(1) Through breadboard design, fabrication, testing and evalu-
atidn, determine feasibility.
(2) Publish interim and final reports with conclusions and
recommendations;
(3) Supply briefing aids.
b. - Phase 2:
(l) Design, -fabricate, test and evaluate an automated instru-
ment suitable for routine use in image evaluation.
(2) Supply>briefing aids.
(3) Publish interim and final reports.

(4) Publish service manual.

SCHEDULE 7 7
7. A tentative schedule covering major phases of effort is shown in Figureé

l:and:2. The time span indicated to complete the subjéct program is based on

aétﬁal start of work. Upon approval to proceed and/or start of work, schedule

will be reviewed and necessary changes reported as reQuired. Upon completion

of Phase 1, necessary changes to Phase 2 schedule (see Fig. 2) will be sub-

mitted with requeét to proceed with Phase 2.

3.
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